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8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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DETAILED ACTION 

*** This office action is in response to Applicant's amendment and RCE filed on February 21, 
2006. Claims 1-14 are pending. 



Claim Rejections - 35 USC § 112 
1. Claims 1-14 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Re base claims 1 and 6: the original specification does not support and describe the 
claimed limitations of "performing a second ion implantation into a whole active region (Fig. 5, 
A) to compensate for an ion concentration. . ." (Bold added). 

Applicant remarked (1/13/06 remark page 7) that ". . .the invention provides a step of 
performing a second ion implantation into a whole active region (Fig.5, A) to compensate for an 
ion concentration of the active region (Fig. 5, A)" and ". . .the second ion of the present invention 
is implanted through a gate oxide film, a polysilicon film and a pad nitride film, on the other 
hand, the ion of Wu is implanted through laminated oxide film. . .". However, nowhere in the 
original specification mention and provide a support for "second ion implantation into a whole 
active region (Fig. 5, A". Nowhere in the original specification provides a support for second 
ion implanting through a gate oxide film, a polysilicon film, and a pad nitride film. To the 
contrary, the combined thick thickness of the layers of pad nitride 16, polysilicon 14, and gate 
oxide 12 formed on the whole active region A, as shown in Figures 4-5, would effectively act as 
a barrier mask to prevent the whole active region A from being implanted with the second ions at 
such a low energy band of 10 to 25 Kev, wholly and entirely into the active region A (see Figs 4- 
5, specification paragraph 0025, and claim 6). 



(Dependent claims are rejected as depending on rejected base claims). 
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Claim Rejections - 35 USC §102 

2. Claims 1 and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by Wu 
(2002/0115270). 

Wu teaches a method for forming a device isolation film in a semiconductor device, 
comprising the steps of: performing a first ion implantation 102 for controlling a threshold 
voltage on a surface of a semiconductor substrate 100 (Fig 3A, paragraph 0014); forming a 
trench having sidewall to define an active region and a device isolation region by etching a 
portion of the semiconductor substrate of a device isolation region (Figs 3B-3C; paragraph 
0016); forming a side wall oxidation film 105 at the side wall of the trench by performing an 
oxidation process (Fig 3D; paragraph 0016); performing a second ion implantation 102b into a 
whole active region at the trench sidewall surface to compensate for an ion concentration of the 
active region (Fig 3D; paragraph 0016); and forming a device isolation film 106 by burying the 
oxidation film inside the trench (Figs 3E-3F, paragraph 0017; Figs 4A-4F, paragraphs 0020- 
0021). Re claim 5, wherein boron is used as an ion for implanting to control the threshold 
voltage (paragraph 0014). 

Claim Rejections - 35 USC § 103 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) taken with Oda et al (2002/0086498). 

Wu teaches a method for forming a device isolation film in a semiconductor device, as 
applied to claim 1 above. 

Re claim 2, Wu already teaches performing an oxidation to form the sidewall oxidation 
film 105 having a thickness in a range of 50 to 150 Angstroms. Wu does not mention the 
oxidation to round an upper portion or bottom corner of the trench. 

However, Oda et al teach (at Figs 2, paragraph 0045; Figs 3-9; paragraphs 0046-0052) 
when forming the trench, the side wall oxidation film 5 formed by oxidation to perform a 
rounding treatment to round on an upper corner portion of the trench, and to suppress fluctuation 
of a threshold voltage in an upper corner portion of the trench isolation (paragraphs 0017-0021), 
wherein bottom corners of the trench is inherently rounded during the same oxidation step, and 
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wherein an adhesive strength of the oxidation film to be buried inside the trench is also 
inherently increased due to the formation of the sidewall oxidation film. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form the device isolation film in a semiconductor device of Wu by rounding the 
upper portion or corners of the trench at the same time during the oxidation step to the sidewall 
oxidation film as taught by Oda. This is at least because of the desirability to suppress 
fluctuation of a threshold voltage in an upper corner portion of the trench isolation. Also, the 
subject matter as a whole would have been obvious to one or ordinary skill in the art at the time 
the invention was made to select the portion of the prior art's range of thickness in a range of 50 
to 150 Angstroms, as disclosed by Wu, which is within the range of applicant's claims, because it 
has been held to be obvious to select a value in a known range by optimization for the best 
results, and would be an unpatentable modification, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 
routine experimentation". In Re Aller 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 
586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 25 USPQ 433 
(CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) taken with Hong (6,030,882). 

Wu teaches a method for forming a device isolation film in a semiconductor device, as 
applied to claim 1 above. 

Re claim 3, Wu already teaches performing an oxidation to form the sidewall oxidation 
film, but lacks mentioning by a dry oxidation at a temperature of 800-900°C. 

However, Hong teaches (at Figs 2C-2D; col 4, lines 13-25) forming a sidewall oxidation 
film 218 on sidewalls of the trench by dry oxidation at a temperature of about 900°C. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary skill 
in the art at the time the invention was made to select the portion of the prior art's range of 
temperature of about 900°C in the dry oxidation to form the sidewall oxidation film on sidewalls 
of the trench, as disclosed by Hong, which temperature is within the range of applicant's claims, 
because it has been held to be obvious to select a value in a known range by optimization for the 
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best results, wherein the implanted ions are prohibiting from diffusion at that temperature, and 
would be an unpatentable modification, where the general conditions of a claim are disclosed in 
the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation", In Re Alter 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 586 
(CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); and In Re Dreyfus 24 USPQ 52 
(CCPA 1934); wherein the dry oxidation is effectively process for forming a thin uniform 
sidewall oxidation film on the sidewalls of the trench as a liner oxide layer. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) taken with Oda et al (2002/0086498). 

Wu teaches a method for forming a device isolation film in a semiconductor device, as 
applied to claim 1 above. 

Re claims 4-5, Wu already teaches performing an ion implantation process on an active 
region after the oxidation process, but lack mentioning the implantation at a dose of 
IE 1 1 to 1 El 2 ion/cm 2 in an energy band of 10 Kev to 25 Kev. 

However, Oda teaches performing an ion implantation process on an active region after 
the oxidation process, wherein the implantation is performed at a dose of 5E 1 1 to IE 14 ion/cm 2 
in an energy band of 10 Kev to 30 Kev. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the ion implantation of Wu by 
selecting the portion of the prior art's range of dose and energy, as disclosed by Oda, which is 
within the range of applicant's claims, because it has been held to be obvious to select a value in 
a known range by optimization for the best results, and would be an unpatentable modification, 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation". In Re Alter 104 USPQ 
233,255 (CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 
(CCPA 1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 



6. Claims 6,14 are rejected under 35 U.S.C. 102(b) as being anticipated by Wu 
(2002/01 15270) taken with Sung (5,550,078). 
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Wu teaches a method for forming a device isolation film in a semiconductor device, 
comprising the steps of: performing a first ion implantation (102 in Fig 3 A; 200 in Fig 4A) for 
controlling a threshold voltage on a surface of a semiconductor substrate 100 (Fig 3 A, paragraph 
0014; Fig 4A, paragraph 0020); sequentially forming a gate oxide film 201, a polysilicon film 
202, and a pad nitride 203 on the semiconductor substrate 100 (Fig 4A; paragraphs 0020); 
forming a trench having sidewall to define an active region and a device isolation region by 
etching a portion of the semiconductor substrate of a device isolation region (Figs 3B-3C; 
paragraph 0016; Fig 3D; paragraph 0020); forming a side wall oxidation film (105 in Fig 3D; 
205 in Fig 4D) at the side wall of the trench by performing an oxidation process (Fig 3D; 
paragraph 0016; Figs 4D-4F; paragraphs 20-21); performing a second ion implantation (102b in 
Fig 3D; 200b in Fig 4D) into a whole active region at the trench sidewall surface to compensate 
for an ion concentration of the active region (Fig 3D; paragraph 0016; Fig 4D); removing the pad 
nitride 203a (paragraph 0022); and forming a device isolation film (106 in Fig 3E; 206 in Fig 4E) 
by burying the oxidation film inside the trench (Figs 3E-3F, paragraph 0017; Figs 4A-4F, 
paragraphs 0020-0021). Re claim 14, wherein boron is used as an ion for implanting to control 
the threshold voltage (paragraphs 0014 and 20). 

Wu teaches ion implanting to form threshold voltage (Fig 4A), but does not clearly 
mention forming a screen oxide film before implantation and removing it thereafter. 

However, Sung teaches (at Figs 4-6; col 5, line 55-67; col 6) forming a screen oxide film 
9 to protect the semiconductor substrate (Fig 5); performing an ion implantation for controlling 
a threshold voltage 10; and removing the screen oxide film 9 thereafter. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to perform an ion implantation for controlling a threshold voltage of Wu by 
forming a screen oxide film before ion implantation and removing it thereafter, as taught by 
Sung. This is because of the desirability to protect the semiconductor substrate from damaging 
due to the ion implantation. 

7. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) and Sung (5,550,078), as applied to claim 6 above, taken with Oda et al 
(2002/0086498). 
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Wu and Sung teach a method for forming a device isolation film in a semiconductor 
device, as applied to claim 6 above. 

Re claim 1 1, Wu already teaches performing an oxidation to form the sidewall oxidation 
film 105 having a thickness in a range of 50 to 150 Angstroms. Wu does not mention the 
oxidation to round an upper portion or bottom corner of the trench. 

However, Oda et al teach (at Figs 2, paragraph 0045; Figs 3-9; paragraphs 0046-0052) 
when forming the trench, the side wall oxidation film 5 formed by oxidation to perform a 
rounding treatment to round on an upper corner portion of the trench, and to suppress fluctuation 
of a threshold voltage in an upper corner portion of the trench isolation (paragraphs 0017-0021), 
wherein bottom corners of the trench is inherently rounded during the same oxidation step, and 
wherein an adhesive strength of the oxidation film to be buried inside the trench is also 
inherently increased due to the formation of the sidewall oxidation film. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form the device isolation film in a semiconductor device of Wu by rounding the 
upper portion or corners of the trench at the same time during the oxidation step to the sidewall 
oxidation film as taught by Oda. This is at least because of the desirability to suppress 
fluctuation of a threshold voltage in an upper comer portion of the trench isolation. Also, the 
subject matter as a whole would have been obvious to one or ordinary skill in the art at the time 
the invention was made to select the portion of the prior art's range of thickness in a range of 50 
to 150 Angstroms, as disclosed by Wu, which is within the range of applicant's claims, because it 
has been held to be obvious to select a value in a known range by optimization for the best 
results, and would be an unpatentable modification, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 
routine experimentation". In ReAller 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 
586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 25 USPQ 433 
(CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

8. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) and Sung (5,550,078), as applied to claim 6 above, taken with Hong 
(6,030,882). 



Application/Control Number: 10/720,457 
Art Unit: 2822 



Page 8 



Wu and Sung teach a method for forming a device isolation film in a semiconductor 
device, as applied to claim 6 above. 

Re claim 12, Wu already teaches performing an oxidation to form the sidewall oxidation 
film, but lacks mentioning by a dry oxidation at a temperature of 800-900°C. 

However, Hong teaches (at Figs 2C-2D; col 4, lines 13-25) forming a sidewall oxidation 
film 218 on sidewalls of the trench by dry oxidation at a temperature of about 900°C. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary skill 
in the art at the time the invention was made to select the portion of the prior art's range of 
temperature of about 900°C in the dry oxidation to form the sidewall oxidation film on sidewalls 
of the trench, as disclosed by Hong, which temperature is within the range of applicant's claims, 
because it has been held to be obvious to select a value in a known range by optimization for the 
best results, wherein the implanted ions are prohibiting from diffusion at that temperature, and 
would be an unpatentable modification, where the general conditions of a claim are disclosed in 
the prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation", In Re Alter 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 586 
(CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); and In Re Dreyfus 24 USPQ 52 
(CCPA 1934); wherein the dry oxidation is effectively process for forming a thin uniform 
sidewall oxidation film on the sidewalls of the trench as a liner oxide layer. 

9. Claim 13 is rejected under 35 U.S.C 103(a) as being unpatentable over Wu 
(2002/01 15270) and Sung (5,550,078), as applied to claim 6 above, taken with Oda et al 
(2002/0086498). 

Wu and Sung teach a method for forming a device isolation film in a semiconductor 
device, as applied to claim 6 above. 

Re claim 13, Wu already teaches performing an ion implantation process on an active 
region after the oxidation process, but lack mentioning the implantation at a dose of 
IE 1 1 to IE 12 ion/cm 2 in an energy band of 10 Kev to 25 Kev. 

However, Oda teaches performing an ion implantation process on an active region after 
the oxidation process, wherein the implantation is performed at a dose of 5E 1 1 to 1E14 ion/cm 2 
in an energy band of 10 Kev to 30 Kev. 
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Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the ion implantation of Wu by 
selecting the portion of the prior art's range of dose and energy, as disclosed by Oda, which is 
within the range of applicant's claims, because it has been held to be obvious to select a value in 
a known range by optimization for the best results, and would be an unpatentable modification, 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation". In Re Aller 104 USPQ 
233,255 (CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 
(CCPA 1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

10. Claims 7,10 are rejected under 35 U.S.C 103(a) as being unpatentable over Wu 
(2002/01 15270) and Sung (5,550,078), as applied to claim 6 above, and further of Houlihan 
(2001/0021545) or Dong (2003/01 19256). 

The references including Wu and Sung teach a method for forming a device isolation 
film in a semiconductor device, as applied to claim 6 above. 

Re claims 7, the references teach forming the screen oxide, but lack mentioning thickness 
of about 50-70 Angstroms by wet or dry oxidation at 700-900° C. Re claim 10, Wu already 
teaches forming the pad nitride film 203 by low pressure chemical vapor deposition, but lack 
mentioning a thickness of about 900-2000Angstroms. 

However, re claim 7, Sung already teaches forming a screen oxide film 9 having a 
thickness of about 150-250 Angstroms by thermal oxidation at 850-950° C (col 4, lines 55-65). 
Houlihan teaches (at col 4, lines 63-67) forming a screen oxide film 24 having a thickness of 
about 50-100 Angstroms. Re claim 10, Houlihan also teaches forming the pad nitride film 27 
having a thickness of about 800- 1000 Angstroms (col 5, lines 12-15). Dong also teaches (at 
paragraph 25) forming a screen oxide film 26 having a thickness of about 50-70 Angstroms by 
wet or dry oxidation at 700-900 °C (re claim 7), wherein a pad nitride 16 is formed by LPCVD 
(paragraph 13, re claim 10). 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the screen oxide film and the pad 
nitride film of the references including Wu by selecting the portion of the prior art's range of 
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thickness and temperature, as disclosed by Sung and Houlihan or Dong, which is within the 
range of applicant's claims, because it has been held to be obvious to select a value in a known 
range by optimization for the best results, and would be an unpatentable modification, where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
optimum or workable ranges by routine experimentation". In Re Aller 104 USPQ 233,255 
(CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 
1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

1 1 . Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) and Sung (5,550,078), as applied to claim 6 above, and further of Kim 
(2003/0067050) and/or Dong (2003/01 19256). 

The references including Wu and Sung teach a method for forming a device isolation 
film in a semiconductor device, as applied to claim 6 above. 

Re claim 8, the references including Wu teach forming the gate oxidation film, but lack 
detailing about thickness, annealing time and temperature. 

However, Sung teaches forming a gate oxidation film by thermal grown at a temperature 
of about 850-950°C to a thickness up to 200 Angstroms (col 5, lines 8-12). Kim teaches (at 
paragraph 24) forming a high voltage gate oxide film having a thickness of 300-1000 Angstroms. 
Dong teaches (at paragraph 27) forming a tunnel gate oxide film 28 by wet oxidation at 
750-800°C and nitrogen annealing at a temperature of 900-9 10°C for 20-30 minutes. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the gate oxide film of the references 
including Wu by selecting the portion of the prior art's range of thickness and temperature, as 
disclosed by Sung and Kim and/or Dong, which is within the range of applicant's claims, because 
it has been held to be obvious to select a value in a known range by optimization for the best 
results, to form a high voltage transistor, and would be an unpatentable modification, where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
optimum or workable ranges by routine experimentation". In Re Aller 104 USPQ 233,255 
(CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 
1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 
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12. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
(2002/01 15270) and Sung (5,550,078), as applied to claim 6 above, and further of Sung et al 
(6,180,453) and/or Dong (2003/01 19256). 

The references including Wu and Sung teach a method for forming a device isolation 
film in a semiconductor device, as applied to claim 6 above. 

Re claim 9, the references including Wu teach forming the polysilicon film 202, but lack 
detailing about thickness, gases, pressure, and temperature as recited in claim 9. 

However, Sung '078 teaches (col 5, lines 12-15) forming a polysilicon film 14 by 
LPCVD at a temperature of about 550-650° C using PH 3 gas and a silicon source gas, to a 
thickness of about 1000-4000 Angstroms. Sung et al '453 teaches (at col 3, lines 59-65) forming 
a polysilicon film 6 by LPCVD using PH 3 gas and a silane source gas, to a thickness of about 
500-1000 Angstroms. Dong teaches (at paragraph 35-36) forming a polysilicon film by LPCVD 
at a temperature of about 510-550° C using PH 3 gas and a SiH 4 or Si 2 H 6 source gas, to a 
thickness of about 500-1000 Angstroms, at pressure of 0.1 to 0.3 Torr. 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to perform the polysilicon film of the 
references including Wu by selecting the portion of the prior art's range of thickness, pressure, 
temperature, gases, as disclosed by Sung '078 and Sung et al '453, and/or Dong, which is within 
the range of applicant's claims, because it has been held to be obvious to select a value in a 
known range by optimization for the best results, and would be an unpatentable modification, 
where the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover the optimum or workable ranges by routine experimentation". In Re Aller 104 USPQ 
233,255 (CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 
(CCPA 1942); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

Response to Amendment 

13. Applicant's remarks submitted January 13, 2006 have been fully considered but they are 
not persuasive and in moot in view of the new ground(s) of rejection. 
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Applicant remarked (1/13/06 remark page 7) that . .the invention provides a step of 
performing a second ion implantation into a whole active region (Fig. 5, A) to compensate for an 
ion concentration of the active region (Fig. 5, A)" and . .the second ion of the present invention 
is implanted through a gate oxide film, a polysilicon film and a pad nitride film, on the other 
hand, the ion of Wu is implanted through laminated oxide film. . .". However, nowhere in the 
original specification mention and provide a support for "second ion implantation into a whole 
active region (Fig. 5, A". Nowhere in the original specification provides a support for second 
ion implanting through a gate oxide film, a polysilicon film, and a pad nitride film. 

To the contrary, the combined thick thickness of the layers of pad nitride 16, polysilicon 
14, and gate oxide 12 formed on the whole active region A, as shown in Figures 4-5, would 
effectively act as a barrier mask to prevent the whole active region A from being implanted with 
the second ions at such a low energy band of 10 to 25 Kev, wholly and entirely into the active 
region A (see Figs 4-5, specification paragraph 0025, and claim 6). 
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